36 1 Vol.36 No.1
2007 1 ACTA PHOTONICA SINICA January 2007

( , 215006)
: - FO . ,
Fo , : 500 x
500 mm* FO ,
; ; FO
:0439 ‘A :1004-4213(2007) 01-0073-4
O [10]
o =12 <050 (1)
[1'2]. ’ , ,
X Y , Fo ,
1 I-_e ,
(3] Fo , , ,
[4-5]
[6 9] , =) ’ =) ,
: Fo (2)
P
> =0 (2)
k Nk
1 Nk K , b K
1 0 0
: y=0 y=tanb , 4]
, y= y =tan® , ' : '
F , ,
Y f xtar® , f x0 , '
5 )=0 ’
y=<tan 8
4
y=smn g ﬁ 2
3 S
o J 100 x 100 mm’ ,200 x 200 mm®> 500 x
' ) 500 mm’ =3]
0 57 17.2 286 ' 2
aIe) 2(b) | 200 x
1 0 200mm>  F6 200 ,
Fig.1 Three curves about® 27, 300 mm
(KID1004) 86 mm;
Tel :0512 - 65113796 Email :210323005 @suda. edu. cn 4288 mm, 3 375 mm;

:2005- 11 - 22 1 3 ( )



36

ol

(a)L.ayout of F-6100 (b)Layout of F-0200 (c)l.ayout of F-8 500

2 Fo
Fig.2 Layout of three kindsof FO lenses with
different working area

500 x 500 mm?

FO 500 2(c) , 200 x
200 mm® , )
+30°, 680 mm 117 mm;
$710 mm, 3 800 mm;
1 3 ( ) 62mm,
2(b) 2(c) , Fo
3 4 FO 200 FO 500

, 3(a) 4(a) ,

3(b) 4(b) ,
3(c) , FO 200
, 32M m
, 60 % FO 500
OBJ:0.00 000 DEG OBJ0.00 1350 DEG
@) LoD
IMA:0000 0000 MM IMA:0000 72204 MM
OBJ:0.00 1900 DEG OBJ000 2700 DEG
@ A

IMA: 0000 101554 MM IMA:0.000 355.148 MM
SURFACE.IMA
LENS HAS NO TITLE

FIELD | 2 3 !
RMS RADIUS: 7506 5446 8628 4439
GEDRADIUS: 9470 9233 14003 889

AIRY DIAM : 1411 REFERENCE:CHIEF RAY
(a)Spot diagram

=

1350 2700
Field in degrees
RELATIVE ILLUMINATION

LENS HAS NO TITLE.
WAVELENGTH:1.064100 MICRONS

14
=

Relative

illumination

o

(b)Relative illumination

DIFF LIMIT 000 2120 DEG

000 0.00 DEG
000 1350 DEG 000 2700DEG
l

\ A(159606)

0 100.000 200.000
Radius from dentroto in microns

FFT DIFFRACTION ENCIRCLED ENERGY

LENS HAS NO TITLE.

WAVELENGTH:POLYCHROMATIC

o

4
oo

=1
-

<
o

S
[

Frrction of encldsed energy
=1

(c)Relative illumination

TS
-1.00 0 100 050 0 050
Millimeters Percent
FIELD CURVATURE/F-THETA DISTORTION
LENS HAS NO TITLE.

MAXIMUM FIELD IS 30.000 DEGREES
WAVELENGTH: 1064

(d)Field curvature and distortion relative to - linearity

3 F9200
Fig.3 Performance evaluation of F9 200

1 OBJ0.00 0.00 DEG OBJ0.00 1500 DEG

gl ( x Y

5| | ®) { )
*IMA:0000 0000 MM  IMA:0000 177.735 MM
OBJ:000 2120 DEG OBJ:000 3000 DEG

b //‘\\

[ & ) (8 )

IMA-0000 251408 MM IMA:0.000 355.148 MM
SURFACE:IMA
LENS HAS NO TITLE
FIELD I 2 3 4
RMS RADIUS : 13840 10144 16124 10373
GEDRADIUS : 18996 20518 25111 27.839
AIRY DIAM : 1411 REFERENCE:CHIEF RAY

(a)Spot diagram

15.00 30.00
Field in degrees
RELATIVE ILLUMINATION

LENS HAS NO TITLF
WAVELENGTH:1.064000 MICRONS

(b)Relative illumination



75

DIFFLIMIT
000 000 DEG
0.00 1500 DEG

000 21.20 DEG
?.00 3000 DEG

\A(32275.0.6) ]

0 100.000

Radius from dentroto in microns
FFT DIFFRACTION ENCIRCLED ENERGY
LENS HAS NO TITLE.
WAVELENGTH:POLYCHROMATIC

(c)Relative illumination

Frrction of encldsed energy

200.000

—

-5.00 0 500 -0.50 0 050
Millimeters Percent
FIELD CURYATURE/F-THETA DISTORTION
LENS HAS NO TITLE.
MAXIMUM FIELD IS 30.000 DEGREES
WAVELENGTH: 1.064
(d)Field curvature and distortion relative to /-8 linearity

4 F9500
Fig.4 Performance evaluation of F9 500
, f , F/ No. ,
D/I2=1.2A - H # :
70 m
3(d) 4(d)
Fo , (1)
3(d) 4(d) -
, FO 200 ,
A
4 mm ! s
—4‘—(—%#-)—2 =12.56 mm |
[45]
Fo
, FB 200 FO 500

(1]

(2]

(3]

[4]

[51]

(6]

[7]

(8]

(9]

[10]

SIMON T.F9n (theta) lens system and application[ C]. Proc
SPI E,2001 ,4441:98-105.
ZHAO Yuefeng, CHEN Xinhai , SUN Yuanfeng, et al..
Realization of accurate orientation project to the mirror laser
online-marking system[J]. L aser Journal ,2004 ,25(1) :65-66.
[J3]- ,2004 ,25(1) :6566.

LIU Benrxi ,PElI Xian-deng,LU Zubi ,et al. Sudy of osdllating
mirror scanner system [J].
Computer ,1994 ,18(6) :27-28.

, , .. [3]

,1994 ,18(6) :27-28.
WEL FORD W T. Aberration of optical system[ M]. Bristol :
Adam Hilger Ltd,1986.
ZHANG Yi-mo. Applied optics [ M]. Tianjin: Mechanica
Industry Press,1982:120-295.
[M].

Peripheral Equipment of

,1982:120
295.
SHEN We-min ,WU Quanrying ,XUE Mingqjiu,et al. Optica
desgn of far field beam diagnoss system in shen-guang
intense laser[J]. Acta Photonica Sinica,2004 ,33(8) :964-969.
[J]. ,2004 ,33(8) :964-969.
WU Feng, SHEN Wei-min. Desgn of a light and compact
optical system for star sensor [J]. Acta Photonica Sinica,
2004 ,33(11) :1336-1338.
, . [J]-
,2004 ,33(11) :1336-1338.
CHEN Li-wu, YANG Jianfeng, HONG Xin-hua, et al. Wide
bands long foca refracting lens[J]. Acta Photonica Sinica,
2004 ,33(9) :1123-1126.
, : . [J]-
,2004 ,33(9) :1123-1126.
SHEN Wei-min. High-speed infrared optical system with wide
field of view[D]. Xi" an:Academic Snica,2004.
[D].
,2004.
CHEN Hai-ging. Modern practica optica system [ M ].
Wuchang : Huazhong Universty of Science and Technology ,
2003 :62-96.
[M].
,2003:62-96.



76 36

Optical Design of FO Lens

J1 Yi-qun L IU Hongjun,SHEN We-min
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Abstract : The optical design of FO lens,which isfit for laser marking as the focusing lens was introduced.
Introducing barrel distortion ,the image height of F8 lensisin proportion to itsincident angle ,and it made

marking linearly. FO lens with its working area 500 x 500 mm’ was obtained after optimal design. It was
compact and its performance was within diff raction limit.
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